Supplementary discussion

Consciousness
In this article, we refer to consciousness in the sense of having a subjective experience, which may occur in the form of, e.g., an image, a thought, a scene, or an emotion. Dreaming during sleep is a valuable form of consciousness as it is an experience, though one not directly related to the current environment and with decreased volition, self-awareness, affect, and memory as compared to waking consciousness 1-3 (see below for more comparison between wakefulness and sleep consciousness). Because dreams in the general sense are usually associated with fullfledged, vivid, and long stories occurring in REM sleep 4 , we here use the term "conscious experience", as we focus on NREM sleep (shorter reports as compared to REM sleep).
Because NREM experiences are reported while subjects are awake, one cannot however exclude that the inability to report conscious experiences (NCE) might not be only due to the absence of conscious experience per se, but also due to the inability to remember any conscious experience (i.e., a recall problem). An indirect way to look at this issue is to focus on the CE condition with and without recall of content. Our data show that the responses are actually similar among these two conditions ( Supplementary Fig. S1 ), which suggests that if there were some conscious experiences in the NCE condition, it would only reduce the observed difference between the NCE and CE conditions. Another concern is how one could know to which temporal interval a report relates to, as in principle, the basis for the reported conscious experience could have happened minutes, seconds, or even milliseconds before the awakening. The reports by themselves do not come with a specific timestamp, and thus it remains uncertain when those experiences occurred.
As such, the NCE versus CE contrast might underestimate the differences in the brain activity 3 between these two conditions. Finally, one could also argue that the conscious reports are only invented by the subjects upon awakening, but this has been addressed elsewhere (see ref. 
Behavioral observations
The serial-awakening paradigm was successful in our TMS-EEG setting. It was easy for participants to fall back asleep after waking up; specifically, in 90% of the cases, it took the subject less than 8 minutes to fall back asleep (i.e., reach stage-2 NREM sleep) after questioning.
The answers given after waking up spontaneously (and hence without the alarm sound) were equally distributed among the CE and NCE conditions. This was comparable to the answers given when participants were awakened with the alarm; 44 of the 78 awakenings that occurred without the alarm and 66 of the 110 awakenings initiated with the alarm belonged to the CE condition. We had a high number of CE and NCE awakenings both in the NREM sleep stage 2 and 3 (68 CE and 35 NCE awakenings in stage 2; 41 CE and 43 NCE awakenings in stage 3), which suggests that the difference observed between the NCE and CE conditions is not due to the sleep stage. There was, however, high variability across participants on how often they recalled the content of their experience, as previously observed in other studies 7, 8 . For example, subject 1 recalled the content of 15 out of 19 CEs, whereas subject 2 only recalled the content of 4 out of 19 CEs, which resulted in a low number of data points in Supplementary Fig. S2c .
Individual results
The overall results were globally consistent among the six participants. Five participants showed the typical TMS-evoked down-state response at around 200 ms in the NCE condition. However, subject 6 did not show such a response, instead showing an earlier down-state at 100 ms followed by an up-state at 200 ms ( Supplementary Fig. S2a ). Interestingly, there still seems to be a difference between the CE and NCE conditions at 200 ms, but it is characterized by the opposite pattern of that of the other participants. This discrepancy could be due to the fact that TMS did not trigger slow-wave-like responses in NREM sleep in that participant. Indeed, even after increasing the stimulation intensity, we did not observe typical NREM TMS-evoked responses.
We therefore hypothesize that TMS has to induce slow-wave-like responses in order to be sensitive to changes in bistability in the brain and thereby obtain distinct responses between the CE and NCE conditions. The median phase-locked duration was longer in the CE than in the NCE condition for five participants ( Supplementary Fig. S2b ). The shorter phase-locked duration of subject 6 in the CE condition was likely due to the atypical TMS-evoked responses ( Supplementary Fig. S2a ). All but one subject showed a positive correlation between the total word count and the peak amplitude of the TMS-evoked response ( Supplementary Fig. S2c ), which is in line with the observed individual difference in the evoked responses between the CE and NCE conditions ( Supplementary Fig. S2a ). The Pearson's correlation coefficients for subjects 1-6 are 0.13, 0.91, 0.36, 0.43, 0.11, and −0.17, respectively. Note the opposite correlation for subject 6, which could again be explained by the absence of a typical down-state at 200 ms.
Wakefulness results
As previously observed, TMS in wakefulness induces sustained long-range and complex patterns of brain activation with spatiotemporally differentiated patterns associated with the natural frequency of the stimulated area and distant regions ( Supplementary Fig. S3a ) 9, 10 . Consistently, the CE condition in NREM sleep is also associated with more deflections in the evoked responses (Fig. 1) . The phase-locking of the response is also stronger in the CE compared to the NCE 
